By using the matrix decomposition and the reverse order law, we provide some new expressions of the Drazin inverse for any 2 × 2 block matrix with rank constraints.
Introduction
Let A be a square complex matrix. The symbols r A and A † stand for the rank and the Moore-Penrose inverse of the matrix A, respectively. The Drazin inverse A D of A is the unique matrix satisfying 
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In this paper, under rank constraints, we will present some new representations of M D which have not been discussed before.
Preliminary
Lemma 2.1 see 4 . Let P and Q be square matrices of the same order.
If PQ 0, then
where
Lemma 2.2 see 7 .
Let
where A, B are square matrices with ind A r, ind B s. Then
Main Results
In this section, with rank equality constraints, we consider the 
where k max{ind M 2 , ind M }. According to Lemma 2.3, we have the following theorem. 
Proof. From Lemma 2.3 and 3.1 , we know that if
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3.6
Note that
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. Then we get
3.10
Let 
3.11
Since M 1 , M 3 is nonsingular, then
3.12
Thus, we have
3.13
From the above equality and the condition 3.3 , 3.5 is easily verified.
It is easy to verify that the matrix M can be decomposed as
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where k max {ind A 2 , ind M }. Then we have the following theorem. 
3.17
Proof. From Lemma 2.3 and 3.14 , we get that if
Similar to the proof of Theorem 3.1, we derive that the rank condition 3.18 can be simplified as 3.16 .
Next, we will give the representation for A D
. Let
Since 
3.22
Substituting A D 2 in 3.19 , the conclusion can be obtained.
From Theorem 3.2, we can easily obtain the following corollaries. 
where k max{ind V 2 , ind M }. Then we have the following theorem.
